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ABSTRACT

Past research has shown a positive relationship between alcohol consumption and alcohol
related consequences. Protective behavioral strategies (PBS) are able to lower the
negative effects of drinking alcohol, however, the protective effects of PBS at times is
moderated by situational circumstances or individual differences. This study looks at the
cognitive metaphor of being a Head or Heart person and the moderating effects it has on
PBS and alcohol consumption and alcohol related consequences. Participants completed
the AUDIT-C to measure drinking habits, the PBSS to asses strategy usage, the YAAQC
to measure drinking problems and a self-report single item measure for Head versus
Heart identification. It was found that those who identify themselves as Head people have
a stronger relationship between PBS use and alcohol consumption which in turn showed
a stronger negative relationship between PBS use and alcohol related consequences via
alcohol use. These findings suggest that PBS have stronger protective effects within those
who identify themselves as Head people.
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INTRODUCTION
Past research has shown that amongst college students, both consuming alcohol and
“binge drinking” is not uncommon. Over the years there has been an increasing trend of binge
drinking in college students, rising 14.5% between the years of 1993 and 1999 s (Wechsler, Lee,
Kuo, & Lee, 2000). In a more recent study, the National Institute on Alcohol Abuse and
Alcoholism in 2005 found a 3% increase in the number of college students ages 18-24 who binge
drank in the past month. The NIAAA reports that 26.9% of people over the age of 18 in the
United States have binge drank in the past month, about 7% of people recorded drinking heavily
(NIAAA, 2005). In 2015 the NIAAA stated that 58.0% of full-time college students had drank
alcohol in the past month (NIAAA, 2015). An alarming rate of 12.5% college students, age 1822, report heavy alcohol usage in the past month. At times, alcohol consumption can lead to
many dangerous repercussions. According to the NIAAA, approximately 88,000 people a year
die from alcohol- related causes. Annually it is estimate that of the 88,000, 1,825 are college
students who have died from alcohol-related causes (NIAAA, 2018). Efforts have been made to
mitigate these negative consequences from drinking through college campus education,
prevention and intervention programs. Though these programs have shown to reduce the
frequency and amount of alcohol consumed, the number of people affected by such strategies is
low and the effects are short term (Reid & Carey, 2015). However, utilizing various strategies
to protect ourselves against and prevent these negative outcomes caused by alcohol consumption
can prove quite effective.
The negative consequences of drinking can be minimized by using protective behavioral
strategies (PBS). There are three domains of PBS: Stopping/Limiting Drinking, Manner of
Drinking, and Serious Harm Reduction. Examples of these PBS categories respectively are
drinking a limited number of alcoholic beverages, ensuring your drink is never left unattended,
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and even having a designated driver (Pearson, 2013). Studies have shown that college students
benefit from using PBS due to its negative correlation to alcohol related consequences
(Braitman, Linden-Carmichael & Henson, 2017). However, research suggest that situational or
individual variables can moderate the effectiveness of PBS in reducing unwanted outcomes
caused by alcohol consumption.
Some individual features that can lead to variation in PBS use and alcohol related
consequences include areas such as gender, personal identification, and individual differences
in temperament. With regard to gender, men show a higher rate of experiencing negative alcohol
related consequences (Geisner, Larimer & Neighbors, 2004). However, women are more likely
than men to engage in PBS use (Pearson, 2013). Furthermore, recent research has shown that
effects of PBS on alcohol problems may vary by gender (Peterson et al., 2019). This has also
been extended to other aspects of individuals differences. For example, research has shown that
aspects of emotion regulation may moderate the effectiveness of PBS use on alcohol-related
outcomes (Pearson, 2013). Recent research has suggested that conceptual metaphors may be
linked to individual health-related outcomes (Fetterman & Robinson, 2013). To date, conceptual
metaphors have not been examined in the context of PBS use, however, given the moderating
effects of other individual differences, it is plausible that the way we define ourselves may
influence the effectiveness of the protective strategies we choose to implement.
Metaphors are modes of speech which can construct symbols and depict abstract ideas
in different forms. However, these metaphors have extended themselves beyond a tool of speech
and now can be a way of thought (Lakoff, 1986). We lend metaphors to represent ourselves,
creating individual variation in the types of self-imposed labels placed on our cognition.
Researching how thinking of oneself in metaphors such as; inside or outside the box, a sheep or
a wolf, or a “head”
2

or “heart” person, can foster dissimilarity may be an insightful way to understand cognitive
metaphors and their effects. The head and heart as metaphors describe rationale and emotion
respectively. Research indicates that there are distinct differences in people who associate
themselves with the heart or the brain (Fetterman & Robinson, 2013). Participants first located
themselves as being more closely associated to their head or heart and then assessed for variation
in areas such as levels of affect, openness to experiences, intellectual activities performance and
preference over emotion or ration in decision making. The study showed vast differentiation
between those who chose the heart and those who chose the head as their cognitive metaphor.
Those who chose the heart had higher scores of psychological femininity, affect intensity, and
intimate interpersonal functioning. In comparison to head people, heart people favored using
emotion in decision making. When looking at those who more closely associate themselves with
the brain, we see these individuals prefer rational thinking and identify as more interpersonally
cold. The self-location is relatively stable as shown in this study, allowing us to use head-heart
identification as a means to analyze between subject variance. Adam, Obodaru & Galinsky
(2015) studied the different effects of having identified oneself as a head or heart on making
legal judgments and donating to charity. People who saw themselves a head people were less
likely to support strict abortion laws and more likely to accept legal terms of death based on brain
function as opposed to heart function. When primed with head location, individuals were more
likely to donate time and effort to charities that focused on the brain rather than the heart. The
study also drew connections to independent self-construal and viewing oneself as a head person.
The person we are is influenced by our concept of who we are, these metaphors we give
ourselves show individual variation that can apply to many facets of psychology including PBS
use and rate of negative outcomes from alcohol consumption.
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The purpose of this study is to analyze data that suggest identifying oneself as a head or
heart person moderates the effectiveness of PBS. When controlling for YAAQTOT, PBS, self
“head” or “heart” identification and number of drinks, we expect to find strong differences in
how successful PBS is in lowering alcohol related consequences between head and heart
people. It is hypothesized that the data will show a stronger negative relationship between PBS
use and alcohol use among Head people vs Heart People. In addition, we expect to find a
stronger negative relationship between PBS use and alcohol problems among Head people vs
Heart People. Understanding this relationship may lead to future intervention and prevention
techniques that best accounts for any existing variation. Below is a diagram of the proposed
model.

Figure 1: Proposed Hypotheses
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METHODS
Participants
This analysis was limited to the 490 students who endorsed drinking out of the 670
participants recruited. Nondrinkers were excluded from the data set using the Audit-C
questionnaire. Among participants in the analysis sample the averages age was 19.91 years old
(SD=2.34). The sample was 64.90% (n=318) female. The sample was 92.45% Caucasian,
2.04% African American, 1.84% Asian or Pacific Islander, 0.41% Native American or
Alaskan Native, and 3.27% other or did not respond. All participants were treated in
accordance with APA Ethical Guidelines (Sales & Folkman, 2000).

Procedure
Participants were recruited for an online study entitled “longitudinal use of protective
behavioral strategies.” They completed informed consent and were then directed to a webbased survey that assessed their rates of alcohol consumption, alcohol-related consequences,
use of PBS, conceptual metaphors for head versus heart person, and demographic information.
All participants received course credit for participation, and the study was approved by the
University IRB.

Measures
Demographics
Demographic information was collected on participants age, biological sex and race.
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Head vs. Heart
To gather the self-location responses of participants, we presented the question
“Irrespective of what you know about biology, which body part do you more closely associate
with yourself? (choose one).” on a computer with the cursor in the middle of the screen.
Participants were instructed to select either the Head or the Heart option, depending on which
body part they most identify with. The question format was kept consistent across each
participant to allow direct comparison of responses. Participants were seen to have an innate
sense in which response was most appropriate to their identity. This could be due to imagery of
the head and heart that has been used consistently in metaphors across literature. The head is
frequently associated with logic, while the heart can be seen as a symbol of emotion. This
understanding of the head and heart, representing logic and emotion, respectively, may have
played a part in the intuitive choice participants made in their self-location response.

Protective Behavioral Strategies Survey (PBSS)
Measuring the PBS usage over the past six months was done through the Protective
Behavioral Strategies Survey (Treloar et al., 2015). This survey consists of 20 statements
related to drinking habits and protective behavioral strategy usage. The survey focused on the
three subscales of PBS; Serious Harm Reduction, Manner of Drinking, and Stopping/Limiting
Drinking. Questions address all three types of PBS for a total of five questions per subtype.
The participant use a five-point Likert-scale ranging from “Never” to “Always” to respond.
Previous research supports the reliability and validity of the PBSS among college students
(Treloar et al., 2015). The PBSS internal consistency was acceptable for all three subscales
(SLD: α = .93; MD: α = .82; SHR: α = .92). The full-scale also showed good internal
consistency α =.95 A copy of this survey can be found at Appendix A.
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Audit C Questionnaire
The Audit C is a three-item questionnaire we used to assess the drinking habits of the
participants (Audit-C: Bush K, Kivlahan DR, McDonell MB, 1983). This questionnaire
addresses three different factors of drinking; heavy episodic use, alcohol use frequency and
intensity. Higher scores indicate higher alcohol involvement. Previous research supports the
reliability and validity of the Audit C among college students (DeMartini & Carey, 2012). The
Audit C internal consistency was acceptable for this sample (α= .77). A copy of this
questionnaire can be found at Appendix B.
Young Adult Alcohol Consequences Questionnaire (YAACQ)
The severity of alcohol problems was assessed with the Young Adult Alcohol
Consequences Questionnaire (YAACQ; Read, J. P., Kahler, C.W., Strong, D.R., & Colder,
C.R, 2006) There are eight subscales measured in the YAACQ: Social Interpersonal Problems,
Impaired Control, Self-Perception, Self-Care, Risky Behaviors, Academic/Occupational
Consequences, Physiological Dependence and Blackout Drinking. Across the eight domains
there are 48 yes/no items which measure the severity of alcohol related problems. Participants
were asked to answer whether or not over the past six months they have experienced the given
alcohol related problem. The YAACQ had acceptable internal consistency for this sample (α =
.94). Previous research has supported the reliability and validity of the YAACQ among college
students (Read, J. P., Kahler, C.W., Strong, D.R., & Colder, C.R, 2006). A copy of this
questionnaire can be found at Appendix C.
Data preparation and analysis overview
Prior to the analyses, we examined the distribution of residuals and tested for leverage,
influence, and multivariate normality using Cook’s D, Studentized residuals, and Mahalanobis
7

distance. No observations were identified as problematic. Across all measures, missing data
was low, with 90.41% of the sample containing complete data, 7.76% missing one item, and
1.83% missing between 2 and 8 items across all measures. Data was assumed missing at
random and handled via maximum likelihood estimation. The current study used a multigroup
(grouped by gender) observed variable path analysis in Mplus 8.4 (22) to test the primary
hypotheses. We first specify a model constraining all parameters to be equal across groups.
Modification indices were then examined to determine differences in model parameters as a
function of endorsing “head” vs. “heart.”

RESULTS
Descriptive and Bivariate Statistics
Descriptive statistics and bivariate correlations are listed in Table 1. There was a
significant difference in age between those who endorsed being a heart person verses those
who were head, with head people being slightly older than heart people. Women (62%) were
more likely to endorse heart than men (44%), χ2(2) = 15.59, p < .001. Men endorsed lower
PBS use and more alcohol use. There were no difference men and women on alcohol
problems. PBS use was negatively correlated with alcohol use and alcohol related problems,
there was a strong positive related correlation between alcohol use and alcohol related
problems.
Primary Analysis
The primary analysis used a multigroup path model, grouped by whether individuals
identified as head or heart. The basic model is depicted in Figure 1. The initial path model,
with all paths constrained to be equal across head and heart, showed poor fit to the data, χ2 (5)
= 16.45, p = .006, RMSEA = .096, CFI= .947, TLI = .893, SRMR = .080. Examination of
8

modification indices indicated a significant group difference on the path from PBS to alcohol
use. This path was freed and the model was re-estimated. Freeing this path produced
significant improvements in model fit, Δ χ2 (1) = 12.68, p < .001. The revised model showed
excellent fit to the data: χ2 (4) = 3.77, p = .438, RMSEA = .000, CFI = 1.00, TLI = 1.00,
SRMR = .025.
Figure 2. Multigroup path model (grouped by heart/head) of Protective Behavioral Strategies to Alcohol-related
Consequences via Alcohol Consumption

Alcohol Consumption
Head R2 = .28*
Heart R2 = .12*

β = 0.54, p < .001
Head: β = -0.48, p < .001
Heart: β = -0.26, p = .001
Standardized Effects of PBSàARC

Head
Heart

Direct
-0.13
-0.13

Indirect
-0.27
-0.14

Total
-0.40
-0.27

Alcohol Protec+ve
Behavioral Strategies

β = -0.13, p = .007

Alcohol-related
Consequences
Head R2 = .36*
Heart R2 = .32*

Alcohol consumption was positively associated with alcohol related consequences.
PBS were negatively related to alcohol related consequences. For the heart group, the
relationship between PBS and alcohol consumption was β = -.026, p = .001. However, for
head people this relationship was more robust. β = -0.48, p < .001 (see Figure 1).
Consequently, the indirect relationship from PBS to alcohol consequences via alcohol
consumption was stronger for head people (IND = -0.27, p < .001) than for heart people (IND
= -0.14, p = .001). The model explained 36% of the variance in alcohol-related consequences
for head people and 32% of the variance in alcohol-related consequences for heart people. See
figure 2.
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Table 1.1 Descriptive Statistics and Bivariate Correlations

1. Age
2. Biological sex
3. Head vs Heart
4. AUDIT- Consumption
5. YAACQ
6. PBSS

Mean
SD
Lower Range
Upper Range
Skew

1

2

3

4

5

6

---.08
.10*
-.01
-.03
-.01

---.17**
.25**
-.00
-.16**

---.04
.00
-.02

---.55**
-.41**

----.33**

----

19.90
2.34
18
32
1.86

0.35
0.47
0
1
0.42

0.55
0.49
0
1
0.39

1.74
0.76
0.33
3.67
2.15

8.66
8.70
0
42
1.41

3.33
0.60
1.05
6
1.41

* p < .05 , ** p < .001

DISCUSSION

Previous research has suggested that metaphors are an important feature in human
understanding of the world (Lakoff, 1986). Some research has linked the way that we define
ourselves to important health related behaviors. The current study examined the role of
metaphors in the context of alcohol use, alcohol problems and safe drinking strategies. It was
hypothesized that individuals who identify as head people would capitalize on the use of PBS
to reduce alcohol use and alcohol related probs. These results were partially supported and are
discussed in greater detail below
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Previous research has shown that PBS is directly linked to alcohol related
consequences. We hypothesized that this effect might be stronger among individuals who
identify as more logic based i.e. Head people, as they may be more likely to implement a
larger number of effective strategies to reduce problems. However, this hypothesis was not
supported. Irrespective of how a person defines themselves metaphorically, the relationship
between PBS use and alcohol related problems was consistent. Research has shown that across
genders, levels of private self-consciousness do not consistently influence the amount of PBS
used (Noble, 2015). This suggests that our self-awareness does not increase or decrease PBS
usage with gender as a factor.
The association between PBS and alcohol use was negative and consistent with
previous research. Furthermore, consistent with hypotheses, the way a person defines
themselves does affect the relationship between PBS and alcohol consumption. Specifically,
individuals who define themselves as head people, suggesting they are more logic-based,
showed a stronger relationship between PBS and alcohol consumption relative to those who
define themselves as heart people. This effect translated to a stronger inverse relationship
between PBS and consequences via alcohol use, despite the fact that the direct relationship
between PBS and consequences did not vary between metaphors. This finding is potentially
due to the relationship each metaphor has to rational or experiential thinking, consistent with
previous research suggesting PBS use is influenced through a rational pathway while selfconcept is influenced via a reactionary pathway (Fetterman & Robinson, 2013) (Scaglione,
Hultgren, Reavy, Mallett, Turrisi, Cleveland, & Sell, 2015).
Clinical implications
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The findings of this study could be of great importance in increasing the protective
effects of PBS usage. Understanding how a logic-based approach to PBS increases its
protective effects can allow interventions to place more importance on this perspective.
Encouraging people to redefine themselves as logic-based thinkers when drinking could
potentially increase the protective effects of PBS use, regardless of one’s core identity.
Limitations
There are a number of limitations that must be addressed. First and foremost, this is a
cross sectional data set which precludes causal interpretations. In addition, the sample was
composed primarily of white college student females from the mid-west. Thus, generalization
should be done with caution. Certainly, replication with a more diverse sample is warranted.
Lastly, we used a single item to define Head versus Heart self-conceptualization. Although this
is consistent with the very limited research that has used this approach in the past (Fetterman
& Robinson, 2013), future research should consider a more comprehensive measure of this
metaphor and/or measures of temperament/personality with convergent validity for
Head/Heart that have a more continuous scale.

CONCLUSION
This study looked at the moderating effects of Head or Heart self-conceptualization on
PBS usage, alcohol use and alcohol related problems. Hypotheses were partially supported;
PBS use was a stronger protective factor for alcohol consumption among head people than
heart people. This may indicate taking a logical approach for PBS based interventions could
increase the effectiveness of these strategies. Future research on this approach with a more
diverse sample and a more comprehensive measure of this is warranted.
12
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Appendix A: Protective Behavioral Strategies Survey (PBSS)
Below are some strategies that individuals may use to prevent alcohol related consequences.
Please indicate the extent to which you used each strategy LAST WEEK, starting with
MONDAY of LAST WEEK and working your way up to SUNDAY of this week
*Never *Almost Never *Sometimes *Almost Always *Always *Do not wish to respond.

1.
2.
3.
4.
5.
6.

Use a designated driver
Determine not to exceed a set number of drinks
Alternate alcoholic and nonalcoholic drinks
Have a friend let you know when you’ve had enough to drink
Avoid drinking games
Leave the bar/party at a predetermined time

7. Make sure that go home with a friend
8. Know where your drink has been at all times
9. Stop drinking at a predetermined time
10. Drink water while drinking alcohol
11. Put extra ice in your drink
12. Avoid mixing different types of alcohol
13. Drink slowly, rather than gulp or chug
14. Avoid trying to keep up or out-drink others
15. Refuse to ride in a car with someone who has been drinking
16. Only go out with people you know and trust
17. Avoid combining alcohol with marijuana
18. Avoid “pre-gaming” (i.e., drinking before going out)
19. Make sure you drink with people who can take care of you if you drink too much
20. Eat before or during drinking

14
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Appendix B: Alcohol Consumption Questions Audit-C
1. How often do you have a drink containing alcohol?
( ) a. Never
( ) b. Monthly or less
( ) c. 2-4 times a month
( ) d. 2-3 time a week
( ) e. 4 or more times a week
2. How many standard drinks containing alcohol do you have on a typical day?
( ) a. 1 to 2
( ) b. 3 to 4
( ) c. 5 to 6
( ) d. 7 to 9
( ) e. 10 or more
3. How often do you have six or more drinks on one occasion?
( ) a. Never
( ) b. Less than monthly
( ) c. Monthly
( ) d. Weekly
( ) e. Daily or almost daily

16
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Appendix C: Young Adult Alcohol Consequences Questionnaire (YAACQ)
Below is a list of things that sometimes happen to people either during, or after they
have been drinking alcohol.
Next to each item below, please select No or Yes to indicate that has happened to you in
the past (3 Months or Week).
No
While
drinking, I
have said or
done
embarrassing
things
The quality of
my work or
schoolwork
has suffered
because of
my drinking.
I have felt
badly
about
myself
because of
my
drinking.
I have driven
a car when I
knew I had
too much to
drink to drive
safely.
I have had a
hangover
(headache,
sick stomach)
18

Yes

No response

the morning
after I had
been drinking.
I have
passed out
from
drinking.
I have taken
foolish risks
when I have
been
drinking.
I have felt
very sick to
my stomach
or thrown up
after drinking.
I have gotten
into trouble at
work or school
because of
drinking.
I often drank
more than I
originally
had planned.
My drinking
has created
problems
between
myself and my
boyfriend/girlf
riend/spouse
, parents, or
other near
relatives.
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I have been
unhappy
because of
my drinking.
I have gotten
into physical
fights because
of drinking.
I have
spent too
much time
drinking.
I have not
gone to work
or missed
classes at
school
because of
drinking, a
hangover, or
illness caused
by drinking.
I have felt like
I needed a
drink after I’d
gotten up (that
is, before
breakfast).
I have
become very
rude,
obnoxious or
insulting after
drinking.
I have felt
guilty about
my drinking.
20

I have
damaged
property, or
done
something
disruptive such
as setting off a
false fire
alarm, or other
things like that
after I had
been drinking.
Because of
my drinking, I
have not
eaten
properly.
I have been
less
physically
active
because of
drinking.
I have had
“the shakes”
after
stopping or
cutting
down on
drinking
(e.g. hands
shake so that
coffee cup
rattles in the
saucer or
have trouble
lighting a
cigarette).
21

My
boyfriend/girlf
riend/spouse
/parents have
complained to
me about my
drinking.
I have
woken up
in an
unexpected
place after
heavy
drinking.
I have found
that I needed
larger amounts
of alcohol to
feel any effect,
or that I could
no longer get
high or drunk
on the amount
that used to
get me high or
drunk.
As a result of
drinking, I
neglected to
protect myself
or my partner
from a
sexually
transmitted
disease (STD)
or an
unwanted
pregnancy.
22

I have
neglected my
obligations to
family, work,
or school
because of
drinking.
I often have
ended up
drinking on
nights when I
had planned
not to drink.
When
drinking, I
have done
impulsive
things that I
regretted later.
I have often
found it
difficult to
limit how
much I drink.
My drinking
has gotten me
into sexual
situations I
later regretted.
I’ve not been
able to
remember
large stretches
of time while
drinking
heavily.
While
23

drinking, I
have said
harsh or cruel
things to
someone.
Because of
my drinking I
have not
slept
properly.
My physical
appearance
has been
harmed by
my drinking.
I have said
things while
drinking
that I later
regretted.
I have
awakened the
day after
drinking and
found that I
could not
remember a
part of the
evening
before.
I have been
overweight
because of
drinking.
I haven’t
been as
sharp
24

mentally
because of
my
drinking.
I have received
a lower grade
on an exam or
paper than I
ordinarily
could have
because of my
drinking. I
have tried to
quit drinking
because I
thought I was
drinking too
much.
I have felt
anxious,
agitated, or
restless after
stopping or
cutting down
on drinking. I
have not had
as much time
to pursue
activities or
recreation
because of
drinking.
I have
injured
someone
else while
drinking or
intoxicated.
25

I often have
thought about
needing to cut
down or stop
drinking
I have had
less energy or
felt tired
because of
my drinking.
I have had a
blackout after
drinking
heavily (i.e.,
could not
remember
hours at a
time).
Drinking has made
me feel depressed
or sad.

26
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